NEEDLE GUARD MECHANISM FOR SEWING 

MACHINES 
FIELD OF THE INVENTION 

The present invention relates to a needle guard mechanism 
5 for sewing machines and particularly to a mechanism to 
stabilize stitching needles without wobbling during high 
speed motion. 

BACKGROUND OF THE INVENTION 

At present sewing technology is quite mature. Many fast 
10 speed and simple sewing machines have been developed and 
mass production of high quality clothes and garments at lower 
costs is possible to benefit people. The earlier sewing 
machines that employ one needle and one thread and foot 
driving operation have been mostly replaced by automatic 
15 operation in the plant to enhance production efficiency and 
reduce cost. 

As industrial sewing machines are required to achieve 
high production efficiency, to speed up stitching operation and 
reduce needle breaking is necessary. Nowadays sewing 

20 machines all adopt high speed motors to speed up stitching 
operation. However the needle tends to wobble in the high 
speed motion. In the condition of the needle being lowered at 
high speed and needle wobbling occurs, the probability of 
needle breaking increases. As a result, stitching operation is 

25 often interrupted. It becomes difficult to boost production 
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efficiency. 

Refer to FIG. 1 for a needle guard mechanism in a 
conventional sewing machine. It includes a front needle 
guard 13a connecting to a lower needle hook 40. When the 
5 axle 41 which controls the lower needle hook 41 rotates, the 
needle (not shown in the drawing) is moved downwards. 
When the needle is to be lifted upwards, the lower needle 
hook 40 starts operation to thread a looping yarn (not shown 
in the drawing), and moves the front needle guard 13a close to 

10 the rear needle guard 12a. The rear needle guard 12a is 
connected to the cloth driving teeth 42 which is driven by a 
connection beam 43. Therefore the rear needle guard 12a is 
pushed close to the front needle guard 13a to slightly clamp 
the needle. As the needle guard mechanism clamps the needle 

15 when the needle starts lifting, and the front and rear needle 
guards 13a and 12a are driven differently by the axle 41 and 
the connection beam 43, it is difficult to achieve accurate 
timing. As a result, needle broken or needle skip often occurs. 
SUMMARY OF THE INVENTION 

20 The primary object of the invention is to provide a needle 

guard mechanism for sewing machines to achieve steady stitch 
operation. The needle guard mechanism according to the 
invention includes: 

a needle guard which consists of a movable member, a 

25 rear needle guard and a front needle guard. The rear needle 
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guard is fastened to the top section of the movable member. 
The front needle guard straddles the top section of the 
movable member and is swingable reciprocally; and 

a transmission mechanism which includes an main axle, a 

5 direction switch mechanism and a linkage mechanism. The 
main axle provides a rotational force and is coupled with the 
direction switch mechanism. The direction switch mechanism 
transforms the rotation force of the main axle to a reciprocal 
movement normal to the main axle. The linkage mechanism 

10 transfers the force to the needle guard. 

Another object of the invention is to provide a needle 
guard mechanism that is operable independently. Through the 
direction switch mechanism and the linkage mechanism the 
needle guard mechanism may be operated independently. It is 

15 different from the conventional needle guard mechanism that 
has the front and rear needle guard located respectively on the 
lower needle hook and the cloth driving teeth and driven by 
the axle and connection beam. Because of the independent 
design, the closing and separating time of the needle guard 

20 mechanism may be separately adjusted to match the needle 
lowering and lifting operation. 

The foregoing, as well as additional objects, features and 
advantages of the invention will be more readily apparent 
from the following detailed description, which proceeds with 

25 reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a conventional needle guard 
mechanism. 

FIG. 2 is a perspective view of the present invention. 
5 FIG. 3 is an exploded view of the present invention. 
FIG. 4 is a top view of the present invention. 
FIG. 5 is a front view of the present invention. 
FIG. 6A is a front view of the needle guard mechanism in an 
operating condition. 
10 FIG. 6B is a front view of the needle guard mechanism in 
another operating condition. 

FIG. 7 is a schematic view of the invention in a use condition. 
DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

15 Please referring to FIGS. 2 and 7, the needle guard mechanism 
according to the invention is located in a sewing machine 1 to 
stabilize needles 30 while the needles are moved downwards to 
prevent the needles 30 from wobbling at high speed motion. It 
includes a needle guard 10 and a transmission mechanism 20. The 

20 needle guard 10 consists of a movable member 11, a rear needle 
guard 12 and a front needle guard 13. The rear needle guard 12 is 
fastened to the top section of the movable member 11. The front 
needle guard 13 straddles the top section of the movable member 11 
and is swingable reciprocally. The transmission mechanism 20 

25 includes a main axle 21, a direction switch mechanism 22 and 
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a linkage mechanism 23. The main axle 21 provides a 
rotational force and is coupled to the direction switch 
mechanism 22. The direction switch mechanism 22 transforms 
the rotational force of the main axle 21 to a reciprocal force 
5 normal to the main axle 21. The linkage mechanism 23 
transfers the force to the needle guard 10 and drives the 
needle guard 10 moving reciprocally. 

Referring to FIGS. 3, 4 and 5, the direction switch 
mechanism 22 of the transmission mechanism 20 (also shown 

10 in FIG. 2) consists of a cam 221, a bearing 222 and an 
oscillation member 223. The cam 221 has one end coupled 
with the bearing 222 and connected to the oscillation member 
223. The main axle 21 runs through the cam 22 1, bearing 222 
and oscillation member 223. The linkage mechanism 23 of the 

15 transmission mechanism 20 includes a first oscillation element 
23 1, a first shaft 233, a second oscillation element 232, a 
second shaft 234, and three coupling sleeves 235, 236 and 238. 
The first oscillation element 231 has one end coupling with 
the oscillation member 223 and another end coupling with the 

20 first shaft 233. The first shaft 233 and the oscillation member 
223 are interposed by the coupling sleeve 235. The first shaft 
233 has another end coupling with one end of the second 
oscillation element 232, and they are interposed by the 
coupling sleeve 236. The second oscillation element 232 has 

25 another end coupling with one end of the second shaft 234 
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through a first connection member 237. The first connection 
member 237 has a first latch section 239 on a lateral side that 
is formed in a flatten recess to couple with a first straddle 
section 240 of the second shaft 234. Finally, the second shaft 
5 234 has another end running through the coupling sleeve 238 
to couple with the needle guard 10. The movable member 11 
of the needle guard 10 has a strut 111 to couple with an 
aperture 121 formed on the rear needle guard 12. The front 
needle guard element 13 has one end coupling with a coupling 

10 member 14 through a fastening element 15 which is fastened 
to the sewing machine 1 (also referring to FIG. 7). The 
coupling member 14 has another end forming a second 
straddle section 141. The coupling member 14 is coupled with 
the movable member 1 1 through a second connection member 

15 16. The second connection member 16 has a second latch 
section 161 formed on a lateral side to couple with the second 
straddle section 141 so that the coupling member 14 of the 
front needle guard 13 is coupled with the movable member 11. 
Referring to FIGS. 3, 6A and 6B, when the main axle 21 

20 rotates, the cam 221 is driven to rotate. As the bearing 222 is 
located in the oscillation member 223, the oscillation member 
223 does not rotate. Instead, it is driven by the cam 221 to 
move reciprocally in the horizontal direction. When the 
needles 30 are moved downwards for stitching, the oscillation 

25 member 223 is moved rearwards. Meanwhile the first 
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oscillation element 231 rotates counterclockwise and drives 
the first shaft 233 to move forwards, and the second 
oscillation member 232 also rotates counterclockwise and 
drives the second shaft 234 rearwards. In the mean time, the 
5 movable member 11 of the needle guard 10 is moved 
rearwards, and the coupling member 14 swings forwards due 
to the opposite reaction force. Thus the front and rear needle 
guards 13 and 12 are separated from each other. When the 
oscillation member 223 moves forwards, the first oscillation 

10 element 231 rotates clockwise and drives the first shaft 233 
moving rearwards, and the second oscillation element 232 
swings clockwise, which in turn drives the second shaft 234 
moving forwards. Meanwhile, the movable member 11 of the 
needle guard 10 moves forwards, and the coupling member 14 

15 is pushed and swings counterclockwise. Hence the front and 
rear needle guards 13 and 12 are moved close to each other. 
When the needles 30 are lowered for stitching, the closing 
front and rear needle guards 13 and 12 slightly clamp the 
moving needles 30 to form a steady condition without 

20 wobbling. When the needles 30 are lifted upwards, the front 
and rear needle guards 13 and 12 are separated from each 
other. 
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